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Review Article
The Achievement of activity “mission to conquer Breast cancer”

Thanyarak club Surindra Rajabhat University

Weerapon Naunpakdee! Narawut Sinsupan? Kanya Kingjan? Dawinee Chinnawong?

Urai Cheumthaisong® Phattarapon Ponprison*

Abstract

"The Mission to Conquer Breast Cancer" under the project to continue the royal initiative of Her
Majesty the Queen Mother, combating breast cancer, aims to raise awareness about the dangers of breast
cancer and to campaign for Thai women to learn the correct methods of self-breast examination and to
observe changes regularly. The goal is to help reduce the risk of illness and lower the mortality rate from
breast cancer through communication campaigns by students from the Thanyarak Club, covering
educational service areas of Rajabhat universities nationwide. The Thanyarak Club at Surin Rajabhat
University has conducted various activities tailored to the context of each Rajabhat university area since
2022, promoting knowledge and raising awareness about breast cancer among students, university staff,
and the public in Surin Province. With the following objectives (1) disseminate knowledge about breast
cancer and self-breast examination. (2)To campaign for students, staff, and the public to be aware of and
prioritize self-breast screening. (3) To increase the base of accurate and consistent self-breast examination
records. (4) To create leaders and volunteers under the operation of the Tanyarak Club, Surindra Rajabhat
University. And ensure the continuity and sustainability of the breast cancer eradication mission. The
outcome is the success of the operations within Surindra Rajabhat University. Students have become
aware of self-breast examinations, and the activities have been expanded to all faculties through the
activities of the Thanyarak Club. This has led to the formation of club leaders to drive initiatives in the
following year. In the Surin province, collaboration with government agencies and local health promotion
hospitals has been established to conduct training activities for club leaders and public health
volunteers. These activities focus on self-breast examinations to detect breast abnormalities among the
local population continuously, aiming to reduce the morbidity, prevalence, and incidence rates of breast
cancer in women.

Keyword : breast cancer, breast self-examination, mission to conquer breast cancer, Thanyarak club

Surindra Rajabhat University

! Educator, Surindra Rajabhat University

?ecturer Faculty of Science and Technology, Surindra Rajabhat University

® Educator, Surindra Rajabhat University

* Lecturer Faculty of Science and Technology, Sakon Nakhon Rajabhat University
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Review Article
Model Development of a Patient Referral System using Information

Technology in Ubon Ratchathani Province

Hunsa Chuencupol!’, Jureerat Singkham?, Jakkrapong Wongkamalasai®

Abstract

The research and development project titled "Model Development of a Patient Referral System
using Information Technology in Ubon Ratchathani Province" aimed to 1) study the current state of
patient referral processes using information technology in Ubon Ratchathani Province, 2) to develop a
model for patient referral processes using information technology in Ubon Ratchathani Province, and 3) to
evaluate the effectiveness of the patient referral processes using information technology in Ubon
Ratchathani Province. The research process comprised six steps: 1) Identifying problems and needs, 2)
Designing a prototype system, 3) Developing the prototype system, 4) Testing and optimizing the system,
5) Expanding the system's usage and 6) Evaluating the outcomes. Data collection methods included
observations, focus group discussions, satisfaction assessments of the referral system using information
technology, and summarizing data from the patient referral reporting system. Tools used for data
collection were observation forms, focus group discussion records, and evaluation forms developed by
the researchers. Statistical methods used included percentage, mean, minimum, maximum values, and
content analysis.

The development of the patient referral system using information technology in Ubon
Ratchathani Province successfully transitioned from a paper-based to an electronic system across all four
stages of the referral process, which include patient referral, acceptance of the referral, returning the
patient, and acceptance of the return. It can reduce the time and process of patient referrals. Users
expressing high satisfaction across all aspects, with a mean satisfaction score of 4.10. and the researchers
concluded that the patient referral system, developed using information technology in Ubon Ratchathani
Province, aligns with the SMART Model principles, which consist of S: Service Design - comprehensive
system analysis and design, M : Monitoring & Maintenance - continuous evaluation and improvement of
the system based on needs, A : Attitude - positive attitudes from management and users towards the
system, R : Rationality - rationality in usage and practical applicability and T : Technology - selection of
appropriate technology. It can be applied to all 26 hospitals in Ubon Ratchathani Province

to all 26 hospitals in Ubon Ratchathani Province and the referral linkage system should be
developed, both in the province, in the health zone and outside the health zone, including the

determination of national policy.

Ypublic Health Technical Officer, Senior Professional Level. Ubon Ratchathani Provincial Health Office.
2Computer Technical Officer, Practitioner Level. Ubon Ratchathani Provincial Health Office.
3Computer Technical Officer, Practitioner Level. Lao Suea Kok Hospital. Ubon Ratchathani Province.
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Original Article
The Effect of Preparedness for Chemical Emergency Response in

Hospitals under The Ministry of Public Health, Songkhla Province

Suwapit Kaeosanit!

Abstract

This research and development was action research design aim to study the preparedness
of public health service units to public health emergency response in case of chemical accident
and results of emergency response preparation regarding chemical accidents in hospitals under
the Ministry of Public Health, Songkhla Province. Between May and June 2024, sample group
consisted of 9 4 hospital personnel. Tool used was questionnaire. Data were analyzed using
descriptive statistics and Wilcoxon Signed Ranks Test.

Results: It was found that preparing to respond to chemical emergencies using PDCA
resulted in action plans as follows: 1) resource plan, roles, responsibilities 2 ) personnel
development 3 ) participation communication 4 ) Chemical emergency preparedness respond
training. After developing average operational knowledge increased statistically significant (p<.001).
There was statistically significant increase in preparedness operations (p<.001). Results of
preparation service units increased from 52.1% to 57.4%. The need for support increased the
most tools and equipment for operations, from 92.6% to 95.7%, policy setting of service units
from 92.6% to 95.7% and not wanting to support decreased from 84.0% to 81.9% respectively.
Comparing between before and after the operation, the average of preparedness in chemical
accident management was not different.

Suggestions: Public health services should be prepared to manage chemical accidents in
order to help and to take care of the victims in time.

Key words: Preparedness, Emergency Response, Chemical Emergencies

*Public Health Technical Officer, Senior Professional Songkhla Provincial Health Office

*Corresponding author: e-mail:spkn20@hotmail.com
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Original Article

Knowledge, Attitude and Drug Resistance Preventive Behavior Among the

Public in Bangkok and Its Surrounding Areas

Sujimon Mungkalarungsi'”, Amira Wongsrisupakul?, Danita Suwitchakul?,
Voraporn Kunsuwan®, Thanthida Chayavanich’, Mattathiah Jaisritrakul,
Thanabadee Ngewprohm’, Lalana Poungchompu?, Lalita Poungchompu®,

Sirikorn Thitianan®, Lalasa Koosongdham?®

Abstract
This cross-sectional study aimed to assess knowledge, attitudes, and behaviors related to
antibiotic resistance and drug resistance prevention among residents in Bangkok and its surrounding
areas. The sample comprised 1,714 individuals aged 15 and older with internet access. Data were
collected through an online questionnaire covering knowledge, attitudes, and preventive behaviors
regarding antibiotic resistance. Statistical analysis employed descriptive statistics, t-tests, ANOVA, and
general linear models, with significance set at 0.05.

Results showed that the sample had moderate knowledge about antibiotic resistance (M=10.17,
SD=1.82) and positive attitudes toward preventing antibiotic resistance (M=25.11, SD=3.22). Preventive
behaviors were also at a moderate level (M=46.83, SD=6.90). Women had higher levels of knowledge,
better attitudes, and more preventive behaviors than men. Knowledge about antibiotic resistance was
positively correlated with attitudes toward prevention (r=0.387**, p<0.01) but negatively correlated with
preventive behaviors (r=-0.078**, p<0.01). Attitudes toward prevention predicted 9.80% of the variance
in preventive behaviors (Exp (B)=0.098, p<0.01). The sample's moderate knowledge may be due to
unequal access to information and healthcare services. Increased awareness campaigns on appropriate
antibiotic use and improved access to healthcare, along with stricter regulations on over-the-counter
antibiotic sales, are recommended.

Keyword: drug resistance, knowledge, attitude, preventive behavior
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** Correlation is significant at the 0.01 level

21NN1FIAIILIRUUT @B BT UFUMLUNUIN Tiauafsanisdesdudenasnduiaden a1uisa

ﬁﬂuwwqﬁﬂﬁmﬂadﬁ’uLs?jya?Tamlﬁ%aaag 9.80 (Exp (B)=0.098, p<0.01) uanslumssfi 3

A19197 3. LuuTasadudunaluuenginssunistesiuieesn (n=1,714)

fiauus B SE. Exp (B) t P-
value

91y 0.067  0.148 0014 0450  0.653
LW 0.674  0.403  0.040 1.671 0.095
JEAUNMIANYIEIER -0.108 0219 -0.015 0492  0.623
selarelfiou -1.135 0276  -0.125 4117 <001
Hlsauszdd 0420 0391  -0.026  -1.075  0.082
sl e -0.227 0110  -0.049  -2057  0.040
ﬂ’J’ISJiLﬁEJ’JﬁJUL%@%aEJ’] -0.357 0.098 -0.094 -3.635 <.001
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Multiple R = .219, R2 = .048, Adj R2 = .043, S.E. =6.75, F = 9.580, p-value <0.01)
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Original Article

The Effectiveness of Smoking Prevention Program Utilizing Behavioral
Theory in Conjunction with Social Support among Middle School

Students in Ban Phai District, Khon Kaen Province

Napaporn Patmanee!”, Narumon Sinsupan? , Chanaphol Sriruecha?

Abstract

This Quasi-experimental Research aims to study the results of the smoking prevention program
by applying the theory of planned behavior together with social support to change behavior. To prevent
smoking among the sample students. They were first year secondary school students in the academic
year 2023, purposive sampling, 120 students from 2 secondary schools in Ban Phai District. Khon Kaen
Province Divide the sample into 2 groups of 60 people each experimental group (n=60) and a control
group (n=60). The experimental group participated in a smoking prevention program. which includes
Lecture with slides "Blame, harm and dangers of cigarettes", viewing video clips, sports advertisements,
role models who used to smoke cigarettes and e-cigarettes and successfully quit. Smoking prevention
manual and experience exchange by receiving social support from the researcher to provide knowledge
and encouragement from fellow teachers and parents. The control group received health education in
schools for a period of 12 weeks. Data were collected using questionnaires. Demographic characteristics
were analyzed using descriptive statistics. Compare the differences Score average Analyzed with Paired t-
test and Independent t-test statistics at a significance level of 0.05

The results of the study found that after the experiment, the experimental g¢roup had a
difference in mean scores and mean scores. of scores on knowledge about punishment The dangers of
smoking Attitudes regarding perceived benefits of not smoking, perceived behavioral control in practicing
smoking prevention. Increased from before the experiment with statistical significance of 0.05 It has been
shown that a smoking prevention program using the theory of planned behavior combined with social
support is effective in preventing smoking. Therefore, the program should be expanded to cover the
target group of students. and other areas with a similar context

Conclusion: This program is effective in preventing smoking. Can be applied to target groups with
similar characteristics.

Keywords: smoking prevention, theory of planned behavior, social support, middle school students
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Original Article

DEVELOPING NETWORK TO PREVENT TUBERCULOSIS INFECTION AMONG
HOUSHOLD CONTACT NONG BUA LAMPHU PROVINCE

Rachan Thaopha'”

Abstract

This research and development aim to develop network to prevent tuberculosis infection
and evaluating the effectiveness of developing network to prevent tuberculosis infection among
household contact in Nong Bua Lamphu Province. Between June - August 2024, sample group
consisted of 192 of network, household contacts and tuberculosis patients, 83 people per group.
Instruments used was questionnaire. Data were analyzed using descriptive statistics, Wilcoxon
Signed Ranks Test, Paired t-test, and content analysis.

The development of network for preventing tuberculosis infection among people in
contact households include planning, do, check, action. Network development results preventing
tuberculosis infection among household contact, it was found that model for prevention and
control of tuberculosis infection. Patients and household contact at home there were activities
change behavior to prevent disease and spread of tuberculosis, family, and community. After
developing network, statistically significant increase overall knowledge at good level (p-value
<0.001). Overall participation in tuberculosis infection prevention increased significantly statistical
(p<0.001). Results of the development of the group exposed to common diseases found that
After development, there was statistically significant increase in overall tuberculosis prevention
behavior (p-value= 0.012). Results of patient care revealed that the duration of tuberculosis
disease was 1 year or more for 69.9%, the duration of receiving tuberculosis medicine was 1 year
or more for 21.7%, and had been hospitalized for 20.5%, 6.0% had complications, 72.3% were
completely treated, 36.1% were cured, treatment failed and 15.7% died during treatment.
Conclusion: After developing network to prevent tuberculosis infection among household contact,

knowledge, preventive behavior and correct behavior had increased.

Keywords: Preventing Tuberculosis Infection, Household Contacts

“Nongbualamphu Provincial Health Office.
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Original Article

The Demand for Snack Products and Nutritional Status of End-Stage

Chronic Kidney Disease Patients on Hemodialysis

Apimuk Wongyai', Taweesak Techakriengkrai?’, Parisut Chalermchaiwat?

Abstract

Hemodialysis is one cause of malnutrition, especially for those with end-stage chronic
kidney diseases. However, due to dietary restrictions, patients become bored and refuse to eat.
Therefore, providing nutritional supplements between meals or snacks is important in reducing
the problem of malnutrition. This research aims to investigate the demand for snack products and
the nutritional status of end-stage chronic kidney disease patients receiving hemodialysis
treatment. The sample consists of two groups: a sample group of 12 patients who participated in
focus eroup discussions. The data was created as a questionnaire on the demand for snack
products, and 60 patients inquired about product needs and assessed their nutritional status using
the Subjective Global Assessment (SGA) and the Malnutrition Inflammation Score (MIS). Body
composition was measured, and laboratory results were collected from the medical records of
the 60 patients. Results were analyzed using descriptive statistics, and differences were compared
using the chi-square. The results of the snack product demand questionnaire revealed that most
patients (68.30%) had a demand for snack products. Patients also prioritized product accessibility
and ease of purchase, followed by snacks that come in small, multiple pieces, such as fruits or
cookies, and are reasonably priced. The nutritional status study found that most patients had
moderate to severe malnutrition when assessed using both nutritional assessment tools (55% SGA
B and 5 6.67% MIS B and C). In conclusion, this patient group experiences malnutrition and
requires snack products that are easily accessible and affordable, which may help reduce the

problem of malnutrition in these patients.

Keywords: Chronic Kidney Disease, Hemodialysis, Nutritional Status, Snack Product Demand
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\HeosranisvinansesUiunans (MIS B) 34 (56.67)
Lﬁaqsiamﬁmﬂmsmmﬁgmm (MIS ©) 18 (30.00)
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Original Article

Implementation Research: The Dissemination of Seamless Health Care
System Based on Integration and participation for Elderly at Risk of Stroke,

Yasothon Province

Thanom Namwong!”, Narisara Arrirak?, Jinda Khumkaew!

Abstract

This implementation research (IR) was to study the components and evaluation of
outcomes of implementation in case the dissemination of seamless health care system based on
integration and participation for elderly at risk of stroke, Yasothon province. Applied the conceptual
frameworks from CFIR and Proctor to conduct the research. The samples were 520 elderly and 87
stakeholders in five districts of Yasothon Province. The tools consisted of focus group and in-depth
interview questions and questionnaires. The results, policy implementation components found that
it was an important policy, consistent with the current aging society. It had a clear operational
framework and the personnel involved and resources were ready. The implementation outcome
found that the policy was translated into practice through planning, integration with the provincial
development plan and routine work, and adapted to the context of each area. The driving
mechanism of policy was the integrated health board and the health board under the Ministry of
Public Health to integrated the resources and participation, monitor and continuously empower
using data-driven. The service outcome consisted of 4 periods: 1) Promoting, preventing and
controlling risks; 2) Manage and request for help when an emergency 3) Health care when sick 4)
Continuing of care at home. The health outcomes found that the elderly have increased access to
health services. New patients and deaths from stroke tend to decrease. In implementing the policy,
there are 7 components: 1) The policy is useful/clear, 2) The context in the area is ready, 3)
Participation and acceptance, 4) Strong integrated driving with many levels mechanism, 5) The
ability to translate policies into practice and good monitoring, 6) There is a complete health service
system and 7) The elderly access to the health system, reducing the morbidity and mortality rate

from stroke.

Keywords: Policy implementation, Seamless health system, Elderly, Stroke.
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Original Article

Health-Promoting Behaviors based on the 3E 2S principle of Individuals
with Mobility Disabilities in Samliamm Community, Mueang District, Khon

Kaen Province

Atipong Pimdee!”, Chayakorn Pipisjan?,

Wimonsiri Charoenkornburi®, Sararat Changlek®

Abstract

This cross-sectional survey research aimed to study the health-promoting behaviors based
on the 3E 2S principle among people with physical disabilities in the Sam Liam community,
Mueang District, Khon Kaen Province. The sample consisted of 40 people with physical disabilities,
selected through simple random sampling by drawing names, with 22 females and 18 males,
averaging 69.9 + 16.6 years of age (age range 23-93 years). The study employed a questionnaire
covering five aspects of health-promoting behaviors: dietary habits, exercise habits, emotional
management, non-smoking behavior, and non-alcohol consumption behavior, with 5 questions
per aspect, totaling 25 questions. Responses were rated on a 4-level scale: always, frequently,
sometimes, and rarely/never. The total score ranged from 25 to 100 points. Data were collected
between January and March 2022 and analyzed using descriptive statistics, including frequency,
percentage, mean, and standard deviation. The results showed that the overall health-promoting
behaviors based on the 3E 2S principle among people with physical disabilities in the Sam Liam
community were 72.25 = 7.01 points, which falls into the medium range. When considering the
behaviors separately, it was found that dietary habits, non-smoking, and non-alcohol consumption
were at a high level, emotional management was at a medium level, and exercise habits were at
a low level. This survey's findings will benefit the Sam Liam primary care unit by providing data to
plan health promotion projects to improve the quality of life for people with physical disabilities
in the area.
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Original Article

Risk Factors and Impact of Sexually Transmitted Infections among Thai
Adolescents: An Analysis of the Role of Education and Sexual Health

Promotion

Sujimon Mungkalarungsi', Rawisada Chiengsorn?

Abstract

This research aims to analyze the risk factors associated with sexual behavior among Thai
adolescents and the impact of sexually transmitted infections (STls) on their health and well-
being. Adolescence is a critical period of physical and psychological development, during which
sexual exploration often increases. However, the lack of proper sexual health education and STI
prevention can lead to severe health issues, including infections like HIV/AIDS, syphilis, and
gonorrhea. This study employed a literature review to examine the risk factors and impacts of
sexually transmitted infections among Thai adolescents, with a focus on the role of education and
sexual health promotion. The analysis results were summarized as guidelines for developing
policies and educational programs to enhance prevention skills and promote sexual health. The
study highlights that Thai adolescents generally have limited knowledge and attitudes towards
safe sex and STI prevention, contributing to high-risk behaviors such as inconsistent condom use
and early sexual initiation. The research also emphasizes the need for improved sexual health
education, particularly in promoting correct knowledge about contraception and STI prevention
among male students. Furthermore, the findings underscore the importance of developing
policies and educational programs to enhance awareness and self-protection skills among Thai

youth, which are crucial for reducing the spread of STls and improving overall health outcomes.

Keywords: Adolescents, STls, Sexual health education, Thailand
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Figure 1. Trends In Sexually Transmitted Infections Among Thai Adolescents (Ages 15-24)
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Original Article

Factors Predicting Performance Efficiency Among Village Health

Volunteers in Nan Province

Wanlapha Audtasen?!, Namngern Chantaramanee?’

Abstract

Village health volunteers are crucial for community health development. Understanding
the factors predicting their work performance can aid in successful development. This study aims
to examine the factors predicting the performance of village health volunteers in nan province.
Data was collected using a questionnaire from a sample size of 446 participants, analyzed using
descriptive statistics and Inferential statistics chi-square, pearson correlation coefficient and
multiple regression analysis at significant 0.05.

The findings revealed that the majority of the sample were female (85.90%), Mean aged
54.83 years (><_:54.83,S.D.:9.52) with secondary education(57.00%), married (68.80%), and had
served as Village Health Volunteers for 10-20 years (28.70%) (><_:13.69,S.D.: 9.42). Internal factors
at a moderate level. Motivational factors were also at a high level. Multiple regression analysis
using the enter multiple regression analysis technique were used to analysis the data. Internal
factor, included work expectations( B=0.34) . Motivator factors, achievement( B=-0.38) ,
recognition( B=0.29) , job characteristics that are creative and challenging( B=1.03) , career
advancement( B=0.48) . And Maintenance factors, interpersonal relationships within the
organization( B=-0.46) , wages and compensation( B=0.57) , job security( B=0.29) , and job
position(B=0.38). Statistically significant predictors of village health volunteers work performance
(p-value< 0.05) at 55.10% (R=0.551). Therefore, factors that can predict work efficiency should be
developed. Focusing on internal factors, motivators factors, maintenance factors so that village
health volunteers can perform their jobs more performance efficiently.

Keywords: Internal factors, Motivator factors, Maintenance factors, Village Health Volunteers,

Performance efficiency
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40 - 49 1 85 19.10

50 - 59 U 191 42.80

60 Tl 143 32.10
STAUNTANY

Uszaudnw 111 24.80

HseuAnw 254 57.00

aulsgay/a. 33 7.40

Uy »3 48 10.80
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A1519 2 Uadediuypnanidninadeuszdnsamlunisuifinuresetaadasaisisaauusedmedou Tu

FIINUIY
UsznSamlunisufifam Pearson Chi-Square
UJadgdruyana A-Ununan N @ df p-value
wu (Fewaz)  Fwau (Soaz)
1.LNA 0.01 1 0.550
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VN 97 (21.7) 286 (64.1)
2.35AUNNSANYN 8.27 3 0.098
Uszaudnw 28 (6.5) 83 (18.4)
HseuAnw 64 (14.6) 190 (42.4)
aulsga/a. 8(0.7) 25 (6.7)
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3.dn1UnINEU TS 7.187 q 0.126
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wie/eg131v/ueniueg 20 (4.3) 57.5 (13.0)

4.2 auduiussenindadudiuyana duussansnnlunisuifauvesean. wud fudseny uas

R

srgiaalun1sufifeu ludanuduiusivussansanlunisujifnuvesean. egreditedd

19

UN9Ena (p-

value < 0.05) lpefianduuseansandunusiviniu -0.10 wag -0.16 #9n1519 2
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fn1519 3 ﬁhé’uﬂ'izaw%awé’mﬁuéiwdwfjﬁ]ﬁa&huqﬂﬂa Javunnely fjﬁ]ﬁaf‘&li\]jﬂﬁ] wazdade Anqu Ay

Usganianlunisufiinuvesenanadasasisaarysedmytou Jainuu

U2y ANduUsEANSaNdUNUS Aswlana
r p-value

Jadwdauyana
918 -0.10 0.460 SEAUAIUIN
srezaufuRcndu oau. -0.16 0.730 FEAUALIN
Uadanelu 0.29 <0.001** SEAUAININ
iruARnen1sUfURNU 0.13 <0.005* FEAUALIN
nssuiameluiiies 0.29 <0.001** SEAUALIN
ANuAAnIslunsU URa 0.31 <0.001** JEAUR
Uadegsla 0.46 <0.001** FTAUAN
audnsalunsufifau 0.31 <0.001** JEAUR
Mslesuniseausutiudie 0.36 <0.001** SEAUR
ANWULYDINUNASIATTATINNNG 0.44 <0.001** SEAUR
ANUSURavauluay 0.44 <0.001** AU
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UJadeAqu 0.47 <0.001** FTAUA
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ANUENTUSTENINYARALUBIANS 0.35 <0.001** SEAUR
ANNLALHANDULNY 0.40 <0.001%* AU
annunnlunisvinay 0.36 <0.001 AU
ANUTuAIl U 0.41 <0.001 AU
AU 0.34 <0.001 AU

**Correlation is significant at the 0.01 level (2-tailed).

4.3 anuduiussenintaduniglu duussansamlunisujifnuveseay. wud Yadeaielusu
oA viruadson1suf iR n1ssuiaualudies uaranumanislunisufifiau fanuduiusidaunndu
Usgansninlunisuiiauveseay. sgnedidudiAgynieadia (p-value < 0.001, p- value< 0.05) lnefiAn

duUszandandunuswinnu 0.29, 0.13, 0.289 way 0.31 AUAIAU AIA1519 3

4.4 auduiusseninedadegdda duussansnnlunisufifauvesean. wud Mudsveladeqela
51 lawn anudnsalunsujifan nislasuniseensuiviie Snvarvesnuiiadvassduasinne Ay
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Hud1Agyn19adf (p-value < 0.001, p- value< 0.05) TnoiiarduUseansanduiusvindu 0.46, 0.31, 0.36,
0.44, 0.44 4az0.42 HIUAIAU FHINTN 3

v v
° o

4.5 Anuduiusseninetadeaiqu Auussansamlunisufuinuvesean.nuii duusvestadu

q

qusn louA ulsvierein1suinsesins n1sunaseslesdudyen Anuduiussenineuanalueddng A9
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M99 4 MFIATIEIRneENAMLUUTUReUsENIsladiunefiuussaniamlunisuifnuvesenaadas

mﬁﬁmzﬁmisﬁmgﬁm FIUTAUIY

Audsinung R? b Beta t p-value
Uadenelu
ANNAANIItuNSUSUR MY 0.01 0.34 0.17 4.71 <0.001**
Uadegila
anudnsalunsufifau 0.01 -0.38 -0.18 -2.99 0.003*
mslasunisgensutiviie 0.01 0.29 0.14 2.09 0.037*
Fnuarrenuiiadsassavime 0.38 1.03 0.31 5.56 <0.001**
AUAINTTUIY 0.02 0.48 0.19 3.96 <0.001**
Haduinqu
ANUENTUSTENINYARALUBIANS 0.01 -0.46 -0.18 -3.39 <0.001*
AN SLAZNANDULNU 0.09 0.59 0.26 6.44 <0.001%**
mmﬁuﬂﬂumu 0.00 0.29 0.10 2.04 0.042*
AU 0.01 0.38 0.13 2.68 0.008*

Constant(a) = 6.843 R square = 0.551 Adjusted square = 0.541 F = 4.143
95%Cl = 2.335-10.286 p-value= 0.035

NUELUR *p-value < 0.05, **p-value < 0.001

91101319 4 adevinedszansamnisufiRnuveseaunuin Jadegsla liun anudusalunis
UURau (B=-0.38) LLasﬂﬁJﬁ&Jﬁgﬁ;u loun Anuduiussenitayanaluesdng (8=-0.46) dauduiusideay
UszansnmlunisujiRnuveseau. drumulsiuladenielu loun anuaianidunisufdfnuB=0.34)
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aruimmdlunuB=0.48) Jafemqu Wun Ardauaznaneuunu(B=059) aruifuaduau(B=029) was
Funisnu(B=0.38) fanuduiusidsuandszavsnmlunisufonuveseay. deduit 3 Yadutfaunsndau

MungUsgansamlunisujiinuveseay. egalidediAgnieadi (p-value < 0.05) uarau15nFUIBAIL

wUsusulesesas 55.10 (R=0.551)
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Original Article

Factors Influencing E-cigarette Smoking Behavior Among Secondary School

Students in Mueang District, Lampang Province

Papatsan Tanraphan'*

Abstract
This study examines the impact of peer smoking, online media exposure, beliefs, and
attitudes towards e-cigarettes on e-cigarette use among secondary school students in Mueang
District, Lampang Province. The research uses a cross-sectional analytical design with a sample of
250 students. Data was collected using a questionnaire and path analysis was analyzed the data.
Results indicate that peer smoking and online media significantly impact beliefs and attitudes

towards e-cigarettes, which in turn strongly influence smoking behavior. Peer smoking had a

notable effect on both beliefs (B = 0.245) and attitudes (B = 0.276), while media exposure
significantly affected beliefs (B = 0.318) and attitudes (B = 0.245). Beliefs and attitudes
collectively explained 41.5% of the variance in e-cigarette use, highlighting their critical role in
shaping behavior. These findings suggest the need for targeted interventions focusing on peer
influence, media literacy, and reshaping beliefs and attitudes to reduce e-cigarette use among
adolescents. This research provides valuable insights for policymakers, educators, and health
professionals in developing effective prevention programs. Schools and government agencies
should address factors contributing to e-cigarette use among secondary students by implementing
media literacy education and enforcing stricter regulations on -cigarette advertising and sales,

especially online.

Keywords: E-cigarette Use, Peer Smoking, Online Media Exposure, Adolescent beliefs and attitudes

"ear 12 Student of the British international school of northern Thailand

*Corresponding author: e-mail: yok.p2008@gmail.com
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Introduction

The use of e-cigarettes (electronic cigarettes) among young people has become a growing
concern worldwide, including in Thailand. E-cigarettes, also known as electronic nicotine delivery
systems, are devices that heat a liquid to create an aerosol, which is then inhaled by the user'. In
2023, 5.9% of middle and high school students globally reported using e-cigarettes, equating to
approximately 1.63 million young people. Among these, 7.8% of high school students (around 1.21
million) were current users, compared to 3.5% of middle school students (approximately 410,000).
These statistics indicate that e-cigarette use is more common in older students than in younger ones.
The data suggests a need for targeted efforts to reduce vaping among youth, especially in high
schools.? This liquid often contains nicotine, flavorings, and other harmful chemicals, making e-
cigarettes a significant health risk. E-cigarette usage poses significant health risks due to exposure to
harmful substances, including nicotine and toxic chemicals. These substances can damage the lungs,
increase the risk of respiratory diseases, and affect heart health. Additionally, e-cigarettes may
encourage nicotine addiction, especially among young users, potentially leading to long-term health
problems”.

In Thailand, the prevalence of e-cigarette use among youth has been increasing, with more
young people experimenting with and regularly using these products®. Factors such as peer influence,
online media exposure, and personal beliefs and attitudes toward e-cigarettes play a crucial role in
shaping the behavior of adolescents regarding e-cigarette use®®’. Peer smoking is known to be a
strong predictor of tobacco use among youth, as adolescents are highly influenced by their friends'
behaviors®. Similarly, the portrayal of e-cigarettes in online media can glamorize their use, leading to
increased curiosity and acceptance among young viewers'. Recent data indicates that the use of e-
cigarettes in Thailand is increasing, particularly among adolescents and young adults. A national
survey conducted in 2021 found that 0.14% of the population aged 15 and older used e-cigarettes,
which marked a sevenfold increase from the previous survey in 2017°. Notably, males were 13 times
more likely to use e-cigarettes than females. Among different age groups, those aged 15-24 had the
highest prevalence of e-cigarette use at 0.26%’. This trend highlights a growing concern as e-cigarettes
have become increasingly accessible, appealing, and often perceived as less harmful than traditional
Cigarettes.

Beliefs and attitudes toward e-cigarettes are also critical factors that influence usage’. Many
adolescents perceive e-cigarettes as less harmful than traditional cigarettes, which may lead them to
underestimate the associated health risks’. This perception is often reinforced by targeted marketing
strategies that promote e-cigarettes as trendy and less dangerous’. Additionally, the belief that e-
cigarettes can help with stress or social integration further encourages their use among teenagers’.

The growing trend of e-cigarette use among youth represents a significant public health challenge. As
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such, it is crucial to investigate the underlying factors contributing to this issue and develop
comprehensive strategies to mitigate the associated risks’. This study contributes to the existing body
of knowledge by examining the combined impact of peer influence, media exposure, and personal
beliefs on e-cigarette use among secondary school students (Mattayom 1 to Mattayom 6), with the
goal of promoting healthier behaviors and reducing the burden of nicotine addiction in young
populations.

The study was conducted among secondary school students in Muang District, Lampang
Province, due to concerns about youth e-cigarette use. Data from the 2021 Population Health
Behavior Survey indicated that the Northern Thailand had a high proportion of young e-cigarette users
compared to other regions. Specifically, 3.81% of youth aged 15-19 in the Northern Thailand who
currently smoked were using e-cigarettes'?. This age group is a critical period for health behavior
development and long-term health risks. By focusing on Muang District, this study aimed to better
understand the local factors influencing e-cigarette use among students. The findings can help
develop targeted prevention strategies to reduce youth smoking in the region.

This study aims to explore the impact of peer smoking, online media exposure, and the
beliefs and attitudes of secondary school students towards e-cigarettes on their usage patterns. By
focusing on students in Mueang District, Lampang Province, the research seeks to identify the key
factors that drive e-cigarette use among this population. Understanding these influences is essential
for developing targeted interventions to reduce the prevalence of e-cigarette use and prevent the
initiation of smoking among adolescents. Moreover, the findings from this research will provide
valuable insights into the specific socio-cultural dynamics that influence e-cigarette use among Thai
youth. It will also help to inform policymakers, educators, and health professionals in designing
effective prevention programs that address the unique challenges faced by adolescents in Mueang

District, Lampang Province.

Research Objective
1. To study the prevalence of e-cigarettes smoking among secondary school students in
Mueang District, Lampang Province.
2. To exam the impact of smoking by peer smoking, online media exposure, beliefs about e-
Cigarettes, and attitudes towards e-cigarettes on the e-cigarettes smoking behavior of secondary

school students in Mueang District, Lampang Province.
Research Methodology

The research design is a cross-sectional analytical study aims to exam the prevalence of e-

cigarettes smoking among secondary school students in Mueang District, Lampang Province, and
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investigating the impact of peer smoking, online media exposure, beliefs about e-cicarettes, and

attitudes towards e-cigarettes on the smoking behavior of these students.

Population and Sampling

The population consists of students currently studying at the lower (Mattayom 1 to
Mattayom 3) and upper secondary school levels (Mattayom 4 to Mattayom 6) in Mueang District,
Lampang Province, who are e-cigarette smokers. The exact number of the population is unknown in
this study, making it an infinite population.

The sample size for this research was calculated using Cochran's formula’. The study
determined that the population proportion is represented by students currently enrolled in lower
(Mattayom 1 to Mattayom 3) and upper secondary levels (Mattayom 4 to Mattayom 6) education in
Mueang District, Lampang Province who engage in e-cigarettes smoking, set at 0.5. The confidence
level was set at 95% , with an allowable margin of error of 5% °. Based on these calculations, the
sample size was determined to be 345.74, approximately 346 participants. A purposive sampling
method was employed, targeting students in lower (Mattayom 1 to Mattayom 3) and upper
secondary levels (Mattayom 4 to Mattayom 6) education in Mueang District, Lampang Province who
are e-cigarettes smokers. This was combined with convenient sampling, considering eligibility criteria
for selecting participants into the study. The eligibility criteria used in this study included inclusion
criteria: students who consented to participate in the research and agreed to answer the survey
questions, and exclusion criteria: students who refused to answer the survey questions. Data
collection took place between April and May 2024, resulting in 250 students who consented to
participate in the research and agreed to complete the survey, representing 72.25% of the calculated

sample size.

Research Instrument

The research instrument used in this study is a questionnaire developed based on concepts
related to the research objectives. The questionnaire is divided into six sections as follows:

Section 1 The Prevalence of E-cigarettes Smoking

This section examines the proportion or number of students in lower and upper secondary
school in Mueang District, Lampang Province, who smoke e-cigarettes. It includes questions on
gender, age, age at first e-cigarette use, reasons for trying e-cigarette for the first time, the duration of
e-cicarette use per day, the most frequent time of e-cigarette use, types of e-cigarettes used, the
purchasing channels for e-cigarettes, and the most frequent places for vaping, using a nominal scale
for measurement.

Section 2 Peer Smoking
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This section measures the perception of lower and upper secondary school students in
Mueang District, Lampang Province, who smoke e-cigarettes and have experienced seeing close
individuals—such as parents, siblings, relatives, close friends, or partners—engaging in smoking
behaviors, including both traditional cigarettes and e-cigarettes. This section includes six questions
using a four-level ordinal scale to measure perceived facts.

Section 3 Online Media Exposure

This section measures the perception of lower and upper secondary school students in
Mueang District, Lampang Province, who smoke e-cigarettes regarding the frequency and
understanding of advertisements or information that promote a positive image of e-cigarettes. It also
includes the perception of positive messages about e-cigarettes that appear on various online
platforms, such as websites, social media (e.g., Facebook, Instagram, TikTok), and other online
applications. This section includes five questions using a four-level ordinal scale to measure
perceived facts.

Section 4 Beliefs About E-cigarettes

This section measures the perception of lower and upper secondary school students in
Mueang District, Lampang Province, who smoke e-cigarettes and believe that e-cigarettes are not
harmful to health, can help quit traditional cigarettes, enhance one's image, and are socially
accepted, as well as having good flavors and scents. This section includes six questions using a four-
level ordinal scale to measure perceived facts.

Section 5 Attitudes Towards E-cigarettes

This section measures the perception of lower and upper secondary school students in
Mueang District, Lampang Province, who smoke e-cigarettes and have positive feelings or a liking
towards e-cigarettes. It reflects positive opinions about e-cigarettes in various aspects, such as being
trendy, modern, safe, helpful for quitting smoking, and having good flavors and a variety of scents.
This section includes five questions using a four-level ordinal scale to measure perceived facts.

Section 6 E-cigarettes Smoking Behavior

This section measures the perception of lower and upper secondary school students in
Mueang District, Lampang Province, who smoke e-cigarettes and intend to continue using e-cigarettes
regularly or continuously in the near future. This section includes five questions using a four-level
ordinal scale to measure perceived facts,

The questionnaire sections 2 to 6 use a Likert scale with the following scoring: 4 points for
“most closely reflects reality,” 3 points for “reflects reality,” 2 points for “somewhat reflects reality,”
and 1 point for “does not reflect reality.”

To ensure the quality of the research instrument, each part of the questionnaire was
reviewed for validity by three experts: one pediatric specialist, one child and adolescent nursing
academic, and one experienced pediatric nurse. The validity of the questionnaire was determined

using the Index of Item-Objective Congruence (I0C), with results ranging from 0.70 to 1.00, indicating
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that all parts of the questionnaire were consistent with the definitions intended to be measured.
Subsequently, the validated questionnaire was piloted with a sample of 3 0 secondary school
students who were not part of the target group to test its reliability using Cronbach's Alpha

Coefficient. The overall reliability score of the questionnaire was 0.911.

Data Collection

Data was collected from students studying in lower and upper secondary levels in Mueang
District, Lampang Province, who are involved in e-cigarettes smoking. The participating students were
required to consent to join the research and to agree to respond to the questionnaire, totaling 250
students, which accounts for 72.25 % of the sample size as calculated. Data collection for this
research was conducted according to the eligibility criteria for selecting participants, and the data was

gathered between April and May 2024.

Data Analysis

The data analysis of the prevalence of e-cigarette smoking among the sample group was
conducted using frequency and percentage calculations. The mean, standard deviation, kurtosis, and
skewness were used to test the normal distribution of the data. For hypothesis testing on the impact
of peer smoking, online media exposure, beliefs about e-cigarettes, and attitudes towards e-cigarettes
on the smoking behavior of secondary school students in Mueang District, Lampang Province, Path
Analysis was performed using JAMOVI, with statistical significance set at the 0.05 level, and influence

coefficients were calculated.

Research Result

The presentation of the research results is divided into two parts: part 1 covers the findings
of the study on the prevalence of e-cigarettes smoking among secondary school students in Mueang
District, Lampang Province. For part 2 covers the findings of the study on the impact of peer smoking,
online media exposure, beliefs about e-cigarettes, and attitudes towards e-cigarettes on the e-
cigarettes smoking behavior of secondary school students in Mueang District, Lampang Province. The
details are as follows:

Part 1 the findings of the study on the prevalence of e-cigarettes smoking among
secondary school students in Mueang District, Lampang Province

To address the first research objective, which is to study the prevalence of e-cigarettes
smoking among secondary school students in Mueang District, Lampang Province, the research

findings are as follows:
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Table 1 the findings of the study on the prevalence of e-cigarettes smoking among secondary school

students in Mueang District, Lampang Province N = 250

Variable Frequency Percentage
Gender
Male 126 50.40
Female 114 45.60
LGBTQ+ 10 4.00
Age
11 - 12 years 2 8.00
13 - 14 years 81 32.40
15 - 16 years 103 41.20
17 — 18 years 64 25.60

Age at first e-cigarette use

Less than 8 years 16 6.40
8 — 10 years 70 28.00
11 - 12 years 84 33.60
13 - 14 years 61 24.80
15 - 16 years 7 2.80
17 — 18 years 11 4.40

Table 1 the findings of the study on the prevalence of e-cigarettes smoking among secondary school

students in Mueang District, Lampang Province (cont.) N = 250

Variable Frequency Percentage

Reasons for trying e-cigarette for the first time

Curiosity or experimentation 148 59.20

Peer influence 38 15.20

Stress relief a7 18.80

Perceived as cool or stylish 15 6.00

Encouragement from a partner/significant 2 0.80
other

Duration of e-cigarette uses per day

1 Time 98 39.20

2 Times 33 13.20

3-5 times 52 20.80
More than 5 times 67 26.80

The most frequent time of e-cigarette use
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Variable Frequency Percentage
Morning 11 4.40
Lunchtime 26 10.40
After school 63 25.20
Evening 54 21.60
Night 96 38.40
Types of e-cigarettes used
Disposable 147 58.80
Refillable 103 41.20

Table 1 the findings of the study on the prevalence of e-cigarettes smoking among secondary school

students in Mueang District, Lampang Province (cont.) N = 250

Variable Frequency Percentage

Purchasing channels for e-cigarettes

Online stores, such as Facebook, Instagram, 152 60.80

TikTok, and Grab

Friends/acquaintances 92 36.80

Family members 6 2.40

The most frequent places for vaping

Own home 94 37.60

School 19 7.60

Outside of school 50 20.00

Places where they often gather with friends 84 34.80

The finding on the prevalence of e-cigarette uses among secondary school students in
Mueang District, Lampang Province, (Table 1) reveals significant insights into the demographic
characteristics and behaviors associated with e-cigarette use. Among the participants, 50.4% were
male, 45.6% were female, and 4% identified as LGBTQ+. The majority of students who reported using
e-cigarettes were aged 15-16 years (41.2%), followed by those aged 13-14 years (32.4%), and a
smaller proportion were 17-18 years old (25.6%). The initiation of e-cigarette uses commonly
occurred at ages 11-12 (33.6%) and 8-10 years (28%), indicating early exposure to e-cigarette
products.

Curiosity or experimentation was the leading reason for trying e-cigarettes, reported by 59.2%
of the students. Other notable reasons included stress relief (18.8%) and peer influence (15.2%). A
substantial number of students (39.2%) reported using e-cigarettes once per day, while 26.8% used
them more than five times daily. The most common times for e-cigarette use were at night (38.4%)
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and after school (25.2%). Disposable e-cigarettes were more popular (58.8%) compared to refillable
types (41.2%).

E-cigarettes were mainly purchased online through platforms like Facebook, Instagram,
TikTok, and Grab (60.8%), highlighting the accessibility of these products through digital channels.
Friends or acquaintances were also common sources (36.8%), whereas family members were the
least frequent source (2.4%). The most frequent places for vaping were the students' own homes
(37.6%) and locations where they gathered with friends (34.8%), suggesting that these environments
play a critical role in their vaping habits. Overall, these findings emphasize the prevalence of e-
cigarette use among secondary school students in Mueang District, Lampang Province and underline
the need for targeted interventions to address this growing public health concern.

Part 2 the findings of the exam on the impact of peer smoking, online media exposure,
beliefs about e-cigarettes, and attitudes towards e-cigarettes on the e-cigarettes smoking
behavior of secondary school students in Mueang District, Lampang Province

To address research objective 2, which is to exam the impact of peer smoking, online media
exposure, beliefs about e-cigarettes, and attitudes towards e-cigarettes on the e-cigarettes smoking
behavior of secondary school students in Mueang District, Lampang Province, the research findings
are as follows:

Before conducting the path analysis test, the researcher examined the normal distribution of
the data. It was found that the variables peer smoking, online media exposure, beliefs about e-
Cigarettes, attitudes towards e-cigarettes, and e-cigarette smoking behavior had means ranging from
1.606 to 2.262 and standard deviations ranging from 0.732 to 0.804, which are below 1, indicating a
moderate distribution of values'®. The kurtosis values ranged from -0.006 to 0.939, which are within
10, and the skewness values ranged from -0.675 to 0.395, which are within 2, suggesting that the data
are within acceptable limits'®. The variables appear to be normally distributed, as the skewness and
kurtosis values fall within acceptable ranges, indicating that the data meet the assumptions for
normality. The details are shown in Table 2.

Subsequently, the researcher examined the linear relationships among the variables by
calculating the Pearson Product Moment Correlation Coefficient. The analysis revealed that each pair
of variables had a statistically significant positive correlation at the 0.01 level, with correlation
coefficients (r) ranging from 0.321 to 0.872. This indicates that the relationships among all variables
are linear. However, considering the criterion that a correlation coefficient (r) exceeding 0.70 between
certain pairs of variables may suggest the presence of multicollinearity, the researcher further
analyzed the Tolerance and Variance Inflation Factor (VIF) values. The results showed that the
Tolerance values ranged from 0.227 to 0.644, all above 0.1, and the VIF values ranged from 1.522 to
4.412, all below 10. These results indicate that the independent variables are not highly correlated
with each other, thus not causing multicollinearity issues in the path analysis'®. Details are presented

in Table 3.
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Table 2 the results of the normality test of the data distribution

Variable Mean Standard Kurtosis | Skewness
deviation
Peer Smoking (PSM) 2.174 0.742 0.132 -0.641
Online Media Exposure (OME) 2.262 0.749 -0.006 -0.675
Beliefs About E-cigarettes (BEC) 1.820 0.732 0.802 0.041
Attitudes Towards E-cigarettes (AEC) 1.173 0.752 0.939 0.078
E-cigarettes Smoking Behavior (EMC) 1.606 0.804 1.206 0.395

Table 3 the results of the linear relationship analysis of the variables

EMC PSM OME BEC AEC Tolerance VIF
EMC 1.000 - -
PSM 0.321%* 1.000 0.644 1.552
OME 0.362** 0.559 1.000 0.628 1.591
BEC 0.682** 0.423%* 0.455%* 1.000 0.227 4.412
AEC 0.702** 0.413%* 0.400** 0.872** 1.000 0.238 4.210

Note ** Correlation is significant at the 0.01 level.

Based on the analysis of the impact of peer smoking, online media exposure, beliefs about e-
Cigarettes, and attitudes towards e-cigarettes on the e-cigarettes smoking behavior of secondary
school students in Mueang District, Lampang Province, using path analysis, the findings are as follows
(Table 4 and Figure 1):

Peer smoking (PSM) influences beliefs about e-cigarettes (BEC) with an unstandardized
regression coefficient of 0.241 and a standardized regression coefficient (B) of 0.245, which is
statistically significant at the 0.05 level. Peer smoking (PSM) influences attitudes towards e-cigarettes
(AEC) with an unstandardized regression coefficient of 0.280 and a standardized regression coefficient
(B) of 0.276, which is statistically significant at the 0.05 level. For online media exposure (OME)
influences beliefs about e-cigarettes (BEC) with an unstandardized regression coefficient of 0.311 and
a standardized regression coefficient (B) of 0.318, which is statistically significant at the 0.05 level.
Online media exposure (OME) influences attitudes towards e-cigarettes (AEC) with an unstandardized
regression coefficient of 0.246 and a standardized regression coefficient (B) of 0.245, which is
statistically significant at the 0.05 level. For beliefs about e-cigarettes (BEC) influences e-cigarettes
smoking behavior (EMC) with an unstandardized regression coefficient of 0.320 and a standardized
regression coefficient (B) of 0.319, which is statistically significant at the 0.05 level. For attitudes

towards e-cigarettes (AEC) influences e-cigarettes smoking behavior (EMC) with an unstandardized
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regression coefficient of 0.480 and a standardized regression coefficient (B) of 0.492, which is
statistically significant at the 0.05 level. Beliefs about e-cigarettes (BEC) has a coefficient of
determination (R2) of 0.248, or 24.80%, which is statistically significant at the 0.05 level. Attitudes
towards e-cigarettes (AEC) has a coefficient of determination (R?) of 0.212, or 21.20%, which is
statistically significant at the 0.05 level. E-cigarettes smoking behavior (EMC) has a coefficient of
determination (R?) of 0.415, or 41.50%, which is statistically significant at the 0.05 level.

Further calculations in Table 5 of influence revealed the following as peer Smoking (PSM)
affects beliefs about e-cigarettes (BEC) through its impact on e-cigarettes smoking behavior (EMC), with
an effect size of 0.078, which is statistically significant at the 0.05 level. Peer smoking (PSM) affects
attitudes towards e-cigarettes (AEC) through its impact on e-cigarettes Smoking Behavior (EMC), with
an effect size of 0.136, which is statistically significant at the 0.05 level. Online media exposure (OME)
affects beliefs about e-cigarettes (BEC) through its impact on e-cigarettes smoking behavior (EMC), with
an effect size of 0.102, which is statistically significant at the 0.05 level. Online media exposure (OME)
affects attitudes towards e-cigarettes (AEC) through its impact on e-cigarettes smoking behavior (EMC),

with an effect size of 0.121, which is statistically significant at the 0.05 level.

Table 4 Parameter estimation for unstandardized regression coefficient and a standardized regression

coefficient
Variables Parameter estimation
Dependent Independent Estimate S.E. B z Sig.
EMC BEC 0.320 0.049 0.319 6.43 < 0.005
EMC AEC 0.480 0.048 0.492 9.90 < 0.005
BEC PSM 0.241 0.065 0.245 3.70 < 0.005
BEC OME 0.311 0.064 0.318 4.82 < 0.005
AEC PSM 0.280 0.068 0.276 4.08 < 0.005
AEC OME 0.246 0.067 0.245 3.63 < 0.005

Table 5 Parameter estimation for unstandardized regression coefficient and a standardized regression

coefficient
Description of Parameter estimation
Variables Estimate S.E. B z Sig.
PSM—p BEC —p EMC 0.077 0.024 0.078 3.210 < 0.005
PSM——p» AEC ——3pEMC 0.134 0.036 0.136 3.775 < 0.005
OME——p» BEC —3»EMC 0.100 0.026 0.102 3.855 < 0.005
OME—» AEC ——3EMC 0.118 0.035 0.121 | 3.405 | < 0.005
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R?* = 0.2.48
Peer Smoking (PSM) B = 0.245* Beliefs About Electronic
\ Cigarettes (BEC)
=0.276*
B B =0319 R? = 0.415
Electronic Cigarette
Smoking Behavior (EMC)
B =o0.318* B = 0.492
Online Media Exposure B = 0.245*% Attitudes Towards
(OME) [ Electronic Cigarettes
IAENY
R? = 0.2.12

Note * is significant at the 0.05 level.

Figure 1 The findings of the study on the impact of peer smoking, online media exposure, beliefs
about e-cigarettes, and attitudes towards e-cigarettes on the e-cigarettes smoking behavior of

secondary school students in Mueang District, Lampang Province

Conclusion and Discussion

The study highlights a concerning prevalence of e-cigarette use among secondary school
students in Mueang District, Lampang Province, with significant insights into the associated
demographic characteristics and behaviors. The findings indicate that male students and those aged
15-16 years are more likely to use e-cigarettes, with many starting as early as 8-12 years old. Curiosity,
stress relief, and peer influence are key drivers of e-cigarette use, and usage patterns suggest frequent
daily consumption, often in private settings like homes or social gatherings. The popularity of
disposable e-cigarettes and the ease of online purchasing through social media platforms point to the
accessibility of these products. These results underscore the urgent need for targeted public health
interventions to reduce e-cigarette use among adolescents in this region, addressing both the social
and digital influences that contribute to early initiation and sustained use. Moreover, the findings of
this study show that peer smoking and online media exposure significantly influence beliefs and
attitudes towards e-cigarettes among secondary school students in Mueang District, Lampang
Province. Specifically, peer smoking has a notable impact on both beliefs and attitudes, with

standardized regression coefficients of 0.245 and 0.276, respectively. Similarly, online media exposure
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significantly affects beliefs (B = 0.318) and attitudes (B = 0.245) towards e-cigarettes. These beliefs
and attitudes, in turn, strongly influence e-cigarettes smoking behavior, with attitudes showing a
higher impact (B = 0.492) compared to beliefs (B = 0.319). The study reveals that beliefs and
attitudes together explain 41.5% of the variance in e-cigarettes use, highlighting the critical role of
these factors in shaping students' smoking behavior. This underscores the importance of addressing
both peer influence and media exposure in interventions aimed at reducing e-cigarette use among
adolescents.

The findings of this study are consistent with previous research, which highlights the
significant impact of peer influence, online media exposure, and individual beliefs and attitudes on e-
cigarette use among adolescents. Ueamporn and Kitipong® found that peer encouragement and
exposure to friends using e-cigarettes significantly increased the likelihood of use among students,
similar to this results that peer smoking significantly influences beliefs and attitudes towards e-
cigarettes. This underscores the critical role of social circles in shaping smoking behaviors, suggesting
that interventions aimed at reducing e-cigarette use should address peer influence as a primary
factor.

Furthermore, the influence of online media exposure on beliefs and attitudes towards e-
cigarettes, as demonstrated in this study, aligns with the findings of Boontaeng et al.”. This previous
study observed that students exposed to online content promoting e-cigarettes were more likely to
use them. This results, which showed that online media exposure significantly affects both beliefs
and attitudes towards e-cigarettes, reinforce the idea that media plays a crucial role in normalizing
and promoting e-cigarette use among adolescents. These findings indicate that regulating online
content and implementing media literacy programs could be effective strategies in reducing e-
Cigarette use.

Additionally, this research found that both beliefs and attitudes towards e-cigarettes
significantly influence smoking behavior, which is consistent with Seeherunwong et al®. This previous
study reported that positive beliefs and favorable attitudes towards e-cigarettes were associated with
a higher likelihood of use among students. This supports the notion that individual cognitive factors,
such as beliefs and attitudes, are key drivers of smoking behavior. The aligsnment of our findings with
these studies emphasizes the need for comprehensive prevention strategies that not only address
peer and media influences but also aim to reshape students' beliefs and attitudes towards e-
Cigarettes.

This study's findings are in agreement with existing literature that highlights the multifaceted
nature of factors influencing e-cigarette use among adolescents. By recognizing the consistent impact
of peer influence, online media exposure, and individual beliefs and attitudes, targeted interventions
can be developed to effectively miticate the increasing prevalence of e-cigarette use among

secondary school students in Mueang District, Lampang Province.
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For a limitation of this research is the relatively small sample size of 250 participants, which
may affect the generalizability of the findings. The results might not fully represent the broader

population of secondary school students in Muang District, Lampang Province.

Recommendation

Schools and government agencies should take proactive measures to reduce e-cigarette use
among secondary school students by addressing the significant influences identified in this study:
peer smoking, online media exposure, beliefs, and attitudes towards e-cigarettes. Schools should
implement comprehensive educational programs that focus on media literacy and critical thinking
skills to help students recognize and resist persuasive online content promoting e-cigarettes.
Additionally, peer-led initiatives and support groups can be effective in reducing the influence of peer
smoking by fostering a school environment where healthy behaviors are promoted and peer pressure
is mitigated.

Government agencies should enforce stricter regulations on the advertising and sale of e-
cigarettes, particularly targeting online platforms where students are exposed to promotional content.
Policies should include age verification systems for online purchases and restrictions on
advertisements that glamorize e-cigarette use. Furthermore, collaboration between schools and
health agencies can enhance awareness campaigns that not only inform students of the risks
associated with e-cigarette use but also actively challenge the positive beliefs and attitudes that drive
this behavior. By targeting these key areas, both schools and government agencies can play a critical

role in curbing the rising trend of e-cigarette use among adolescents.
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Original Article

The Survey of Rat Populations and Disease Vector Parasites

at the Port of Entry in Chiang Mai International Airport, 2023 - 2024

Bancha Khamsiri'” Piyapan Chuamuangpan? Kannika Rattanaphan®

Abstract

Rat is a mammal that plays a major role in the transmission of infectious diseases and
reservoirs host responsible for zoonotic diseases, which have been caused a public health
concern throughout the world, including Thailand. The objectives of this survey study (Cross
Sectional Study) were to rats population survey at the port of entry in Chiang Mai international
airport. Research method was descriptive study using the animal reservoir survey form during year
2023 to 2024. Data was analyzed using descriptive statistics. The results found that rat trapping
success rates in 2023 and 2024 were 4.0 and 9.0%, respectively. In 2023, 2 types of rats were
found with 1 Rattus exulans (50.0%) and 1 Rattus tanezumi (50.0%), Ectoparasite was not found
in both of them. In 2024, 3 types of rats with 10 rats were trapped such as 5 rats of Mus
shortridgei (50.0%), 4 rats of Maxomys whiteheadi (40%) and 1 rat of Rattus argentiventer (10.0%).
The ratio between male and female is 1:2.33. In addition, flea (Xenopsylla cheopis) were found in
1 rat (Mus shortridgei). The ectoparasite infestation rate was 10.0% and flea index is 0.1. The
Results suggest that environmental sanitation and rat surveillance should be performed at the
port of entry in Chiang Mai International Airport at least once a year to compare the results or
trends of carrier and predict the occurrence of rat-borne diseases.
Keywords: Flea Index, Percent Infestation Rate, Percent Trap Success, Plague, Chiang Mai

International Airport

L230ffice of Disease Prevention and Control, Region 1 Chiang Mai, Department of Disease Control
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Abstract

In this study, we evaluated the antibacterial activity of ethanolic extracts from 10 Thai
medicinal plants (Rhinacanthus nasutus, Piper betle, Centella asiatica, Clinacanthus nutans,
Barleria lupulina, Volkameria inermis, Acanthus ebracteatus, Andrographis paniculata,
Hydnocarpus anthelminthicus, and Cassia alata) against 11 bacterial strains. The activity was
evaluated using disk diffusion and broth dilution assays. All tested plants exhibited antibacterial
activity against at least two of the tested bacteria. The extracts of P. betle and B. lupulina showed
relatively high activity against all bacterial strains compared with that of the other plant extracts.
The highest potential was observed in the extract of P. betle against Staphylococcus aureus ATCC
25923, methicillin-resistant S. aureus, methicillin-susceptible S. aureus, Staphylococcus epidermidis,
Escherichia coli ATCC 25922, extended-spectrum beta-lactamases (ESBL)-producing E. coli,
Klebsiella pneumoniae ATCC 700603 (ESBL-producing strain), carbapenem-resistant K. pneumoniae,
Acinetobacter baumannii, Pseudomonas aeruginosa ATCC 27853, and P. aeruginosa with zone of
inhibition, minimal inhibitory concentration and minimal bactericidal concentration ranging from
13.7 to 32.0 mm, 0.5 to 8 mg/mL, and 2 to 8 mg/mL, respectively. This indicates that the ethanolic
extract of P. betle exhibits various antibacterial activities and may be a good source for the

development of Thai herbal products for skin disease treatment.

Keywords: medicinal plants, plant extracts, antibacterial activity, skin disease
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Introduction

Skin and soft tissue infections occur due to microbial invasion of the skin layers and
underlying soft tissues. Patients exhibiting risk factors such as older age, diabetes mellitus, cirrhosis,
and intravenous drug abuse can transform a typically mild infection into a rapidly severe threat to
life. The most common bacterial species causing wound infections are Pseudomonas aeruginosa,
Escherichia coli, Staphylococcus aureus, Klebsiella pneumoniae, Enterococcus faecalis, and
Acinetobacter baumannii."* A study of a five-year (2015-2019) period, 12.6 % of the population in a
primary care area in Thailand was affected by skin diseases. Infections of the skin and subcutaneous
tissues (37.3%) and dermatitis (29.7%) were the two most common skin diseases.’

The inappropriate use of antibiotics in animal and human health, and their prolonged use in
hospitals, have led to the development of antibiotic-resistant bacteria. This causes existing
antibacterial drugs to become less effective or ineffective.*” In developing countries, microbial
infections are responsible for the annual deaths.® Therefore, novel and affordable drugs are required
for the treatment of infectious diseases. Plant-derived chemicals are natural compounds that have
attracted the attention of many researchers. Phytochemicals from medicinal plants have become a
good choice for treating infectious diseases because of their natural origin and low adverse effects on
patients. These compounds may help overcome the emergence of antibiotic-resistant bacteria.’
Recently, many researchers have attempted to generate herbal medicines based on their properties.
Many medicinal plants in Thailand have unique biochemical properties and have long been used in
traditional Thai medicine. Medicinal plants, including Rhinacanthus nasutus (Linn.) Kurz, Piper betle
(Linn.) Centella asiatica (Linn.) Urban, Clinacanthus nutans (Burm. f) Lindau, Barleria lupulina LindL.,
Volkameria inermis (Linn.), Acanthus ebracteatus Vahl., Andrographis paniculata (Burm.f.) Wall. ex
Nees, Hydnocarpus anthelminthicus Pieere ex Laness and Cassia alata (Linn.) Roxb. are used in
primary health care for the treatment of skin diseases.*'* Their parts, such as leaves and flowers, are
boiled for washing, or blended and mixed with alcohol to mask the wound. However, the efficiency
of their bioactive compounds and their mechanisms of action against skin pathogens remain unclear.
In this study, the antibacterial activities of ethanol extracts from 10 Thai medicinal plants used for the
treatment of skin diseases were evaluated against 11 pathogenic bacteria. Their antimicrobial
properties make them good candidates for further studies in novel drug recipes for the treatment of

skin diseases.
Materials and methods

Plant samples and extraction

Ten medicinal plant species with rash-reducing activity were collected from Samut Prakan,
Rayong, Kanchanaburi, and Chanthaburi Provinces (Table 1). The plants were identified by Wat Po
Thai Traditional Medical School (Bangkok, Thailand) and Phenkhae Thai Traditional Medical School
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(Pathum Thani, Thailand). The plants were washed with distilled water to remove debris and dust
particles, air-dried, and then chopped into small pieces. Extraction was performed by adding 500 g of
the plant sample to 500 mL of ethanol. The mixtures were blended thoroughly and incubated at
25°C for 7 days. Ethanol extracts were filtered and evaporated to dryness. The crude extracts were

stored at -20°C until further use.

Test microorganisms

A panel of 11 well-documented pathogenic bacteria was used. The bacterial strains included
Gram-positive S. aureus ATCC 29523, MRSA (clinical isolate), methicillin-susceptible S. aureus (MSSA)
(clinical isolate), and Staphylococcus epidermidis (clinical isolate). Gram-negative strains included
Escherichia coli ATCC 25922, extended-spectrum beta-lactamases (ESBL)-producing E. coli (clinical
isolate), Klebsiella pneumoniae ATCC 700603 (ESBL-producing strain), carbapenem-resistant K
pneumoniae (CRKP) (clinical isolate), Acinetobacter baumannii (clinical isolate), P. aeruginosa ATCC
27853, and P. aeruginosa (clinical isolate). All of the clinical strains were isolated from wound
infections. The entire bacterial strains were maintained on tryptic soy agar slant at 4°C for further

studies.

Table 1 Medicinal plants used in this study

Plants Local name Parts used
Rhinacanthus nasutus (Linn.) Kurz Thongphanchang Leaves
Piper betle (Linn.) Phlu Leaves
Centella asiatica (Linn.) Urban Bua Bok Aerial parts
Clinacanthus nutans (Burm.f.) Lindau Phaya Yo Leaves
Barleria lupulina Lindl. Salet Phang Phon Tua Phu Leaves
Volkameria inermis (Linn.) Samma Nga Leaves
Acanthus ebracteatus Vahl. Ngueak Plaa Mo Leaves
Andrographis paniculata (Burm.f.) Wall. ex Nees Fa Thalai Chon Leaves
Hydnocarpus anthelminthicus Pieere ex Laness Kra Bao Dry seeds
Cassia alata (Linn.) Roxb. Chumhet Thet Leaves

Screening the plant extracts for antibacterial activity by disk diffusion method

The method used in this study was modified from that described by Bereksi et al."” Briefly,
the plant extracts were dissolved in dimethyl sulfoxide (DMSO) to a final concentration of 512
me/mL. Bacterial colonies on blood agar were picked and the concentration of 0.5 McFarland
standard (10° CFU/mL) was adjusted using sterile normal saline solution. Bacterial suspensions were
applied to Mueller-Hinton agar using sterile cotton swabs.'® Sterile disks (6 mm in diameter) were
impregnated with 10 plL of the crude extract solutions (5.12 mg/disk) and placed on the surface of
the media. Two control disks containing DMSO and ciprofloxacin (5 pg/disk) were used as negative
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and positive controls, respectively. The plates were incubated at 37°C for 18-24 h and the diameter
of inhibition zones were measured in mm. The experiments were performed in triplicates. The activity
index (Al) for each plant extract was calculated as'":

Al = Inhibition zone of the plant extract/inhibition zone of the antibiotic control

where, inhibition zone (in mm) includes the diameter of disc (6 mm).

Determination of minimal inhibitory concentration (MIC) and minimal bactericidal
concentration (MBC)

The MIC and MBC values were determined for microorganisms that were sensitive to the
crude extracts in the disk diffusion assay. To determine the MIC and MBC, tests were performed
based on modified broth macro-dilution method of the Clinical and Laboratory Standards Institute
(CLSI guideline. " The bacterial inoculums were prepared from 0.5 McFarland standard
suspensions, which were diluted to a final concentration of 10° CFU/mL. The crude extracts were
dissolved in DMSO to the highest concentration (512 mg/mL), and serial two-fold dilutions were
performed in a concentration range of 0.125-512 mg/mL using Mueller-Hinton broth (MHB). Five
hundred microliters of each concentration of crude extracts were applied to 13x100 mm test tubes
and 500 pL of the bacterial inoculum was added to give a final concentration of 5 x 10° CFU/mL.
Test tubes containing only MHB and bacterial inocula were used as negative and positive controls,
respectively. The inoculated tubes were incubated at 37°C for 18-24 h and the MIC was recorded.
MIC was defined as the lowest concentration of the crude extract at which the microorganisms tested
did not show visible growth, whereas MBC was defined as the minimum concentration with negative
subcultures (no growth or 99.9% growth inhibition) on tryptic soy agar. The lower the MIC and MBC

values, the higher the activity of the extract.

Results
Antibacterial activity

Disk diffusion assay

The antibacterial activity (assessed in terms of the inhibition zone and activity index) of the
ethanolic extract of the plants was initially determined using the disk diffusion method against
different bacteria. These bacterial strains were gram-positive and -negative species that are frequently
encountered in skin and nosocomial infections. The diameters of the inhibition zones and the activity

indices are shown in Tables 2 and 3, respectively.
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Table 2 Antibacterial activity (inhibition zone, mm) of 10 Thai medicinal plant extracts

Average of inhibition zone (mm) +SD *

Gram-positive bacteria

Gram-negative bacteria

©v . wi —_ ) V] :E 2 2
3 v o @) - S ~C c Q 0
Plant extracts/ @ + 3 " = Q S mc S £ £
8 § <5 < 3 o< w S 09 S >
Antibioti C o B Y = =~ E EE S 2 2
ntibiotic w S 2 29 19 3T = 5 S §] g 9 Q
S 89 sS% =0 g8 Y8 3 99 & S o ® ©
o ¥ =9 = NI c Qc ¥ s v “
control g . 2 S =5lo o g 3 83 # g 3 3
U c v 9P v X Y= n 3 S U S c U <
S PSS 3£ 35 Ys Vg SR 8§52 §
Sk S 5§ 8§35 5§ 03 v s £ &k E
Ny c 3] L e [’;" < < v Uwn - ) o
Q o < G S S EO v 9 S
S = k] N 8 3 <@ S 3 2
” = * 2 < &
10.7 13.0 123 13.0 8.3 7.0 7.0
R. nasutus - - - -
+1.0 09 15 09 +0.5 +0.9 0.0
233 220 19.7 320 16.0 16.7 18.0 140 247 15.3 13.7
P. betle
+0.5 +0.9 +0.6 +2.4 +1.0 +1.0 +0.9 +0.0 +0.5 +0.5 +1.4
7.0 7.0 73
C. asiatica - - - - - - - -
+0.0 x0.0 +0.5
8.0 7.3
C. nutans - - - - - - - - -
+2.7 +1.5
220 220 133 28.7 12.0 120 120 103 17.0 14.3 13.3
B. lupulina
+1.0 +1.0 +1.7 +2.3 +2.0 +1.7 +1.0 +0.6 +0.0 +0.6 +0.6
16.7 13.0 8.3 18.3 10.0
V. inermis - - - - - =
+1.2 +1.0 +0.6 +2.1 +1.0
11.5 11.0 13.7 6.3 9.0 7.0
A. ebracteatus - - - - -
+1.2 +0.0 +1.4 +0.5 +1.6 +0.0
13.0 13.0 10.0 15.0 7.7
A. paniculata = = = = = =
+1.0 +1.0 +1.0 +2.7 +1.5
H. 9.3 73
anthelminthicus +0.6 +0.6
10.7  10.7 8.7
C. alata - - - - - - - -
+25 06 0.6
DMSO - - - - - - - - - - -
Ciprofloxacin 253 30.0 33.0 | 34.0 6.8 29.7 12.0 290 323
5 pg/disc +0.5 +1.0 +09 | 14 +0.7 05 1.0 +0.0 14
(22- (29- (25-
(Control range) **
30) 38) 33)
*Results from 3-independent experiments, Zone of inhibition including 6 mm disk diameter
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Average of inhibition zone (mm) +SD *

Gram-positive bacteria

Gram-negative bacteria

©n . %) —_ V) V) :E 2 3
S wvy o @] 1 S ~O - o [¢]
Plant extracts/ Q2 + 3 " = Q S mc S £ £
3 5§ <5 < 3 < w S oo S o )
S C o 8 B o 2 ~ g Wwg 3 2 @ N
Antibiotic w 2 290 A Y 3= = S =5 S g 1A Q
S 89 S% =0 g8 Y8 3 99 & S ¢ ® ©
o« £ £ 35 = N L c Q& ¥ S n N ow
control 9 i ] S Slo o b Y o 8]
O U ¢ ©n v n X Y= un S Q o o = v
§ O 3¢ 3£ 3§ VS o L & § s 9 5
<2 5258 8% 3 T I § § < §
Ny c S L o {’;" < ~QC) » Un o ) o)
Q o < G S S EO v 9 S,
9 p oy @ e 3 <@ S 3 3
” = x o< 2 g &
**CLSI quality control range (31" ed. CLSI supplement M100 p: 171) -, no inhibition
zone
Table 3 Activity index (Al) of 10 Thai medicinal plant extracts
Activity index (Al) *
Gram-positive bacteria Gram-negative bacteria
: = o] o]
0 i _ ] ) c @ @
3 wvy () @] ) _g Ag c o (o]
L 2 31 3 o ou 2 @ S @< 9 5, 5,
S — D 3 < L Q wno S
S o 8 28 80 » = £ wg 3 2 o 2
Plant extracts w S0 F o a8 Ts = 5 5 S o a o
S 3% a9 s 8 8 o0F T Y% & O S ® o
O N ¥ s g = S NI c 3 ¥ = w N 9
Q T > O Sl g o \O o G G
SPS 3£ 3§ ¥YE s RE= 3 s g s
S S0 92 5§ 9% N 3 uUd S £ T €
< < 35 Y 35 & < v a Ug = Q Q
o} 2 5 < il S S o EO ) ! !
g £ °3 & 8 g < £ 3 3
” = < < < <
R. nasutus 042 217 041 0.39 - - - - 1.39 024 022
P. betle 092 3,67 066 097 | 047 244 0.61 117 411 0.53 042
C. asiatica 028 1.17 - - - - - - 1.22 - -
C. nutans 0.32 = = = = = - - 1.22 - -
B. lupulina 0.87 3.67 044 0.87 | 033 1.76  0.41 086 283 049 041
V. inermis 0.66 217 0.28 0.56 = = = = 1.67 = =
A. ebracteatus 045 1.83 - 0.41 - - 0.21 - 1.50 - 0.22
A. paniculata 051 217 033 045 = = = = 1.28 = =
H.
- 1.56 - - - - - - - 0.25 -
anthelminthicus
C. alata 0.42 1.78  0.29 = = = = = = = =

*Al is expressed as inhibition zone of the plant extract / inhibition zone of the antibiotic control
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Activity index (Al) *

Gram-positive bacteria Gram-negative bacteria

Plant extracts

Staphylococcus aureus
ATCC 25923
Methicillin-resistant S.
aureus (MRSA) **
Methicillin-susceptible S.
aureus (MSSA)
Staphylococcus
epidermidis
Escherichia coli ATCC
25922
Escherichia coli (ESBL)
Klebsiella pneumoniae
nELSG W2 ke
(CRKP)
Acinetobacter baumannii
Pseudomonas aeruginosa
ATCC 27853
Pseudomonas aeruginosa

** No inhibition zone produced by antibiotic control (indicating 6.0 mm of disk)

i
>
O

inhibitory activity

The results revealed that the 10 medicinal plants evaluated exhibited antibacterial activity
against at least two of the tested bacteria. Notably, P. betle and B. lupulina showed antibacterial
activity against all tested bacterial strains with zones of inhibition ranging from 13.7 to 32.0 mm and
10.3 to 28.7 mm, respectively. The extract of P. betle presented the highest activity against S.
epidermidis with an inhibition zone diameter of 32.0 mm and the lowest activity against P. aeruginosa
(13.7 mm). The extract of B. upulina showed the highest activity against S. epidermidis (28.7 mm) and
lowest activity against K. pneumoniae (CRKP) (10.3 mm). The other eight plant extracts, including R.
nasutus, C. asiatica, C. nutans, V. inermis, A. ebracteatus, A. paniculata, H. anthelminthicus, and C.
alata exhibited varying degrees of antibacterial activity against the two to seven bacterial strains
tested. R. nasutus was the most effective plant extract. This indicated a zone of inhibition against the
seven bacterial strains tested. However, the largest inhibition zone was recorded for the extract of V.
inermis against S. epidermidis with an inhibition zone diameter of 18.3 mm. It can be noted that these
plants had a low activity with diameter ranging between 6.3 and 10.0 mm or no activity against gram-
negative bacterial strains.

Among the antibiotic-resistant strains, the extracts of all plants, except C. nutans, showed
antibacterial activity against MRSA, whereas ciprofloxacin, which was used as a positive control, had
no inhibition zone. Notably, the extracts of P. betle and B. lupulina exhibited antibacterial activity
against MRSA, E. coli (ESBL), K. pneumoniae ATCC 700603 (ESBL), and K. pneumoniae (CRKP) with
diameters of inhibition zones greater than that of ciprofloxacin, in some cases, as an antibiotic
control.

The highest Al was noted in the extract of P. betle against all bacterial strains tested, S.
aureus ATCC 29523 (Al = 0.92), MRSA (Al = 3.67), MSSA (Al = 0.66), S. epidermidis (Al = 0.97), E. coli
ATCC 25922 (Al = 0.47), E. coli (ESBL) (Al = 2.44), K. pneumoniae ATCC 700603 (ESBL) (Al = 0.61), K
pneumoniae (CRKP) (Al = 1.17), Acinetobacter baumannii (Al = 4.11), P. aeruginosa ATCC 27853 (Al =
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0.53), and P. aeruginosa (Al = 0.42) followed by the extract of B. lupulina (Al = 0.87, 3.67, 0.44, 0.87,
0.33, 1.76, 0.41, 0.86, 2.83, 0.49, and 0.41) against the same. Out of the eleven bacteria tested, MRSA
and A. baumannii were sensitive to most plant extracts in this study, whereas ciprofloxacin, as the
antibiotic control, had no inhibition zone. A. baumannii, a pathogen associated with hospital-acquired
infections worldwide and resistant to many antimicrobial agents, was markedly inhibited by the
ethanolic extracts of all plants except H. anthelminthicus and C. alata. The inhibition zone produced
by the extracts ranged from 7.0-22.0 mm (Al = 1.17-3.67) for MRSA and 7.3-24.7 mm (Al = 1.22-4.11)
for A. baumannii. The Al values of these plants, compared to that of ciprofloxacin, were > 1,
indicating better antibacterial activity.
MIC and MBC value of plant extracts

The MIC and MBC were measured to determine the effectiveness of the plant extracts on the

bacterial strains that were sensitive to the extracts in the disk diffusion assay (Table 4).

Table 4 Minimal inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of 10

Thai medicinal plant extracts

MIC/MBC (mg/L)

Gram-positive bacteria Gram-negative bacteria
: = g g
] . “n — Y v c Q Q
T Y4 9 g =2 8 § £ £
S E 22 29 B &4 0§ B £ o )
S a8 3833 e Y g s 29 s
Plant extracts w NB QS Vs Tz = § =% S © v ©
3 3% s 9 =8 §8 o039 v 0 & S o R o
g v = g = 8 § © N © c 3 ¥ . Y 0
O UL w22 w> 98 Ko S S8 & g ¢ o ¢
S V=S 3£ 3575 Vs & Rg= § 8§ 9 ¢
Sk 525§ 85 3 3T ot s £ &k E
< < k¥ & Q g On g 8 S
I} v O 2 0O n S < 3 E8 5 0O XS
IS 2 % 8 2 v <@ £ 3 2
” = x o< 2 g &
0.25/ 32/ 32/
R. nasutus 1732 1/32  1/64 - - - - 8/32
32 64 32
P. betle 1/2 1/4 172 05/4 | 4/4 a/4 a/4 a/4 2/4 8/8 2/4
8/ 32/ 16/
C. asiatica - - - - - - - -
256 256 32
64/ 32/
C. nutans - - - - - - - - -
64 >256
64/ 16/ 64/ 8/
B. lupulina a/4 4/8 4/8 8/8  8/64 8/16 8/8
256 16 256 >256
16/ 16/
V. inermis a/4 4/16 2/8 - - - - - -
16 16
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MIC/MBC (mg/L)

Gram-positive bacteria Gram-negative bacteria
. = (o] (o]
2 . “ ~ V] V] c Q Q
g L 2 S 2 £ a2 s & g
5 E -2 =~ 3 = % s 25 £ & &
o Na) {S < 45_ < O R < ~ E UJE 3 E [5a] E
Plant extracts w 2 29 A S 3Ig = 5 35 . S 9 a3 g
cRd=zr g EoFe L T oK g
S UE o2 u> 988 Qg g 88 « g 6 ¢
o = ! =) o < c o @) 8} < c
3 V= 3£ S5 I s NF§ S RS = g S M ¢
X% 5258 5 5 03T ud s £ & &
< < c 3 O 3 E |l © o] S~ 85 Q 3 < 3
[} = O c SNV '5 < B |—8 E kS s
s 2 % g 8 I <@ £ 3 3
” = X 2 < &
32/ 32/
A. ebracteatus a/32  4/16 - 2/8 - - - - 8/32 - ”
2/ 16/ 16/
A. paniculata 2/64 2/32 - - - - - -
256 64 128
H. 64/ 128/
anthelminthicus 128 128
256/ 256/ 256/
C. alata - - - - - - -
256 256 256

-, Not assessed

The MIC and MBC values of the plant extracts varied against different bacterial strains. As
previously observed with a qualitative test, disk diffusion, the extract of P. betle exhibited the highest
effective activity against all tested bacterial strains with MICs of 0.5 to 8 mg/mL and MBCs of 2 to 8
me/mL. The extract of B. lupulina also showed antibacterial activity against all the tested bacteria,
with MICs of 4 to 64 mg/mL and MBCs of 4 to >256 mg/mL. Other plant extracts were effective
against two to seven bacterial strains tested with MICs and MBCs of 0.25 to 256 mg/mL and 4 to >256
me/mL, respectively. In some cases, the MBC values of the extracts against the tested bacterial strains

were higher than their MIC values, whereas in others, the MIC and MBC values were the same.

Conclusion and Discussion

In this study, we evaluated the antibacterial activity of ethanolic extracts from 10 Thai
medicinal plants (R. nasutus, P. betle, C. asiatica, C. nutans, B. lupulina, V. inermis, A. ebracteatus, A.
paniculata, H. anthelminthicus, and C. alata) against 11 bacterial strains (S. aureus ATCC 25923,
methicillin-resistant S. aureus, methicillin-susceptible S. aureus, S. epidermidis, E. coli ATCC 25922,
extended-spectrum beta-lactamases (ESBL)-producing E. coli, K pneumoniae ATCC 700603 (ESBL-
producing strain), carbapenem-resistant K. pneumoniae, A. baumannii, P. aeruginosa ATCC 27853, and

P. aeruginosa). Comparing the results of the extracts from the 10 plants, the extracts of P. betle and
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B. lupulina exhibited highest antibacterial activity against all tested bacterial strains. For P. betle, the
gram-positive bacteria were more sensitive (inhibition zone of 19.7 to 32.0 mm) to the extract than
gram-negative bacteria (inhibition zone of 13.7 to 24.7 mm). The difference in sensitivity may be due
to variations in cell wall structures. Gram-negative bacteria contain complex outer membranes,
including lipopolysaccharides and various efflux pump systems, whereas the cell walls of gram-
positive bacteria contain only a peptidoglycan layer.” In addition, the results showed that the extract
of P. betle was active against many strains of drug-resistant bacteria, including MRSA, ESBL-producing
E. coli, ESBL-producing K. pneumoniae and carbapenem-resistant K. pneumoniae (CRKP). P. betle
leaves contain many chemical components, including eugenol, betal-phenol, chavicol and other
phenolic compounds.”! These components, especially eugenol and hydroxychavicol, exhibit strong
antifungal and antibacterial activities.”” For B. lupulina, the extract demonstrated inhibitory activity
against all tested bacteria, including drug-resistant strains, and displayed maximum activity against S.
epidermidis. In a previous study, the ethanol extract of B. lupulina leaves inhibited the growth of S.
aureus, E. coli, K. pneumoniae, Salmonella Typhi, and P. aeruginosa. The maximum growth inhibition
activity was observed against P. aeruginosa.”

Although some extracts exhibited a good antibacterial activity towards different tested
bacterial isolates, many plant extracts exhibited a limited antibacterial activity against the test
bacterial isolates as judged by their MIC values.”® In traditional medicine, it is widely accepted that
plant extracts having MIC values below 8 mg/ml are considered to possess some antimicrobial
activity, while extracts with MIC values below 1 mg/mL exhibit remarkable antimicrobial activity.”?°
Based on the above criteria, six plants (including R. nasutus, P. betle, B. lupulina, V. inermis, A.
ebracteatus and A. paniculata) had antibacterial activities as MIC values below 8 mg/mL for at least
one of the tested bacteria. The extract of P. betle exhibited the highest effective activity against all
tested bacterial strains with MICs of 0.5 to 8 mg/mL and showed remarkable antibacterial activity (MIC
of 0.5 mg/mL) against S. epidermidis. The extract of B. lupulina also showed antibacterial activity
against all the tested bacteria, with MICs of 4 to 64 mg/mL. It was considered as having potential
antimicrobial activities against S. aureus, MRSA and S. epidermidis with MIC of 4 mg/mL.

According to the MBC/MIC ratio, antibacterial extracts are categorized into two classes:
bacteriostatic (MBC/MIC ratio >4) and bactericidal (MBC/MIC ratio < 4)." Following this classification,
the extract of P. betle with MBC/MIC ratio ranging from 1 to 4 were bactericidal for all tested bacteria
except S. epidermidis (bacteriostatic with MBC/MIC ratio of 8). Whereas the extract of B. (upulina were
bactericidal for S. aureus, MRSA and S. epidermidis with MBC/MIC ratio of 2.

The fluoroquinolone (FQ) antibiotic ciprofloxacin is a broad-spectrum antibiotic effective
against gram-positive and -negative bacteria. It has been used to treat a range of diseases, including

skin and soft tissue infections. However, there are increasing reports of ciprofloxacin resistance in
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MRSA and A. baumannii. The resistance could develop by efflux pumps or mutations in DNA gyrase
genes (gyrA).**% High prevalence of the ciprofloxacin resistance (more than 90%) was also reported
among MRSA and A. baumannii isolates from hospitals in some regions of Thailand.”*! The results
revealed that extract from P. betle demonstrated the highest efficacy against MRSA and A. baumannii
with MIC values of 1 and 2 mg/mL, respectively. While the MIC value of 4 mg/ml obtained for B.
lupulina extract against MRSA.

Multidrug resistant pathogens have increased the number of infectious diseases and human
deaths worldwide. It is crucial to identify new antimicrobial agents for the treatment of infections.
Natural compounds from medicinal plants must be discovered to overcome antibiotic resistance. As
in other countries, the empirical use of medicinal plants continues to be favored in traditional Thai
medicine. In this study, the antibacterial activities of the ethanolic extracts of 10 Thai medicinal
plants used in the treatment of skin diseases were assessed. The results showed that the extracts
exhibited potential activity against the tested bacterial strains. The findings of this study provide
evidence supporting the traditional use of these plants. The extracts of P. betle and B. lupulina
exhibited antibacterial activity against all tested bacteria, including the resistant strains. P. betle was
the most active and had strong activity against both gram-positive and gram-negative bacteria, which
was confirmed by the diameter of the inhibition zones and Al compared to ciprofloxacin as the
standard control, MIC, and MBC values. Both P. betle and B. lupulina may be good sources for
treating skin diseases. Furthermore, they could be a reservoir of molecules to fight against antibiotic
resistance bacterial. Nevertheless, the cytotoxicity and mechanisms of action of these extracts should

be considered in future studies.
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Original Article

The Development of Model to Prevent Falls by Network partners

Bun Kerd Subdistrict, Dok Khamtai District, Phayao Province.

Supan Namyu ! ,Warasin Padmala?, Prapattra Panya’,

Rungthiwa Mueangnoi’, Taweewun Srisookkum?, Prachuab Lamluk®”

Abstract

This action research aimed to develop a model for preventing falls in the elderly by the
network of Boonkerd Subdistrict, Dok Kham Tai District, Phayao Province. The research was divided
into 2 phases: 1) study the overall situation of falls in the elderly by using a questionnaire from a
sample group of 316 elderly people. Data were analyzed using descriptive statistics and Chi-
square test; and 2) follow the cycle of action research: planning, action, observation, and
reflection of the implementation results. The key informants were 20 network members. Group
discussions were collected. Qualitative data were analyzed using content analysis. Quantitative
data reflecting the success of care were collected using a questionnaire from a sample group of
271 people. Data were analyzed using descriptive statistics. The results of the context study found
that the elderly were at risk of falling at 26.94 percent, with a history of falls at 11.81 percent.
Factors related to the risk of falling were education, occupation, and having congenital diseases.
The results of the model synthesis consisted of 3 implementation teams: the volunteer technician
team for improving the environment, the core team for preventing falls to provide advice, and the
multidisciplinary team providing training and knowledge. And divide the elderly into 3 color
groups, in order of assistance before and after: red, yellow, and green. The evaluation results of
the developed model found that the risk group for falls was reduced to 8.86 percent, and falls
were reduced to 2.95 percent. In summary, the model for preventing falls in the elderly by the
network partners that was developed really helps reduce the problem of falls. The
implementation should be expanded to other areas

Keywords Elderly, Model, Falls, Prevention, Network
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Original Article

The Effects of Using Reflective Learning Model to Enhace Critical
Thinking of Nursing Student at Faculty of Nursing Thaksin University

Wanlee Yodrak!'", Nattinee Chuachomket?

Abstract

Developing critical thinking skills in nursing students is essential for safe and effective
clinical practice. This quasi experimental using a one — group pretest- posttest design aimed to 1)
compare the critical thinking mean score of nursing students before and after implementing a
reflective learning model and 2) explore the effects of reflective learning on the development of
critical thinking skills in nursing students. The participants were 58 third-year nursing students
enrolled in a pediatric nursing practicum course. Research instruments included: 1) a reflective
thinking learning model with an Item-Objective Congruence (I0C) index of 0.82, 2) a reflective
thinking record from with an I0C index of 0.86, and 3) a critical thinking behavior questionnaire
with an 10C index of 0.82 and Cronbach’s alpha reliability of 0.83. Data were analyzed using
descriptive statistics (frequency, percentage, mean, and standard deviation), paired t-tests, and
content analysis.

The findings revealed that: 1) The mean critical thinking scores after implementing the
reflective thinking learing model were significantly higher than before (u = 87.43, G = 6.78; p
=105.60, G = 7.81, respectively) with statistical significance (p < .01). 2) Reflective thinking
enhanced nursing students’ critical thinking abilities, specifically in the areas of: Analysis
Evaluation Explanation Self-regulation and Positive self-perception. Therefore, the implementation
of a reflective thinking learning model effectively improved critical thinking skills. Thus, it is
recommended to promote the use of reflective thinking strategies in other nursing courses to
further develop critical thinking skills among nursing students.

Keywords: Reflective Learning Model, Critical Thinking, Nursing Students
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